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(57)Abstract: 

PURPOSE: To maintain high compression efficiency 
(expansion efficiency) over a long period without causing 
gas leaks from the abutment of a ring and galling by * 
forming a piston body from a composite resin material 
having a thermosetting polycyclic polynuclear aromatic 
compound , whose self-lubricating property as well as 
heat resistance and strength is enhanced. 
CONSTITUTION: A piston 1 is molded by a compression 
molding means and an injection molding means under 
molding conditions of a molding temperature between 
1 70 and 220° C, a molding pressure of 200 to 300kg 
1 cm2 and a setting time of one minute for 1 mm thick by 
using a molding material having a resin and graphite 
powder mixed therein in a ratio of 6:4, the resin being 
formed from COPNA resin formed by bridging between a 
benzene ring having the total of two methylene chains 
for respective para positions and a condensed 
polynuclear aromatic compound. The piston 1 has 
physical characteristics of a coefficient of terminal 
expansion of 4.4 x 1 0-5/deg t and a thermal conductivity of 1.12Kal/m/hr° C, so providing a 
piston with such a high heat insulating property and a high heat accumulating property as to 
have a coefficient of thermal expansion 1.9 times and thermal conductivity 86 times those of 
conventional ones. 
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ftj^caaaoxfca*. 

* L Tmi IB t! yil I2t: ^ h>b'>7 ^^35$ 

L<»T»ia^&±*iai;»f5» casta 
it, «3feotta^«:ffl^fta3gT?ttioEaac:j: 
ytJit««ft*tf4ctL« * ^ a i: 



t l x m 16 $ * a t; , fx h > i c; i y a a 
BAtt6>ftJ:*B)***sffi3lE*. 

r LT^^ftaaacti^-caiEaattEMa 
ca 3 a i: 5« t © t: x h > ioi t « ^ fc t» © 

xh>s50mni) 7 kgf/cni©a«<i«aefcff *: 
A»aeiooo«raaa-c*-»^aae^ * 
axosMattiooo^nxe-e tr x 

>k # >7S0©t:>7L12(iec^Lfc«&$Wt;^7 U 

ft^^st^^nfc. - is*mmw<D t <d it iooo&$ 

6 n ft # ^ c y it & * f , x > a 1.2a © a a 
a * t a <n -e * y , ^; h^^TjjtcHt*' 
?i«4ct^4^»jt»B«nfe. x a a © a x- 
* ft i: fc' x h > 25'c © {& a % e> n fc . 

^4 E(ii«EEaat:ffli^nfta2aa©s 
a t: a ft £ x k > i T' x & m u r- ^ ^ l fc f x 

h >ZK I OA SI t: mi IS a ^ to W t: - {fa 
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^ tt^^i^h >&#10A<Dfl./§ffl£ tf * 
h>lf>*U2»tti:t»E**#iOBfcJP*i::-tf 
Itk'U >10*^£T*. 

ts ^ h>io^«i:iirie^>?Li2fflfl[nwiaa 

$ * , ft * U < tt If > a 12BP IC 1 - 3ma, # ffl HP 
i:2-3m|»*cd«Si: 46 i^cKSf 



&IH¥4-214H70(B) 

E IS JB If * h>10rtJ3ffifc»-*Tttft*nB& 
EflSHIIflJWIi^^l^^^^^ E ffi & * 

Bi:S*1-JI««ii:* **Mm©fcf*h>iOi:o 

IClfc»i:o^r»BLt*si:, II 0J l <*> 
fe<3Dtitrxh>i«®-c 125- nor o as± » a* 

*6<oi:»L*jlJfi«l©ti© t*8Q~90t: t * <t@ <£ 
h > hf > ?l 128& ffl £ ft ^ T 

mew i ©t,©*»Mo i cma0a*fcT:& s *'9ti % 

S 5 B<iMfiXBfl®K*f!l t# tf*hv 
20CD#/S$± T * mi EIfe&1*££t*20BT-, ft fcT 
*K>t:l«$ftS^y K»20A* 7 * 5 T- 
«J«L, K^y K«20AAJHSff C T*C»T 

S«f*itfi»J, * * €> USB M £ ^ ft (i liif E X IS W 
ft £ it) x t , ft E >2li:£y if* h 

> E $ 1 3(7) a ?* J: y * i: >J , If * h > l ft £D 



^ y >^2t©a«i^±i:aR$n4. 

3TttEB2X««i-S^TtiflEB»*K»* 
8t4 h y * ? > K 148P lbi: fcBIi 

*3T*6HttttE^/5L«:jW«rSfc«>lL l J 
>^»n»©±«© h'^7> KUi: If X h>TK 
»13* X JP * L fc 7 * 5 * fc 4 b' * 
h >^ ? K30A4: % y K30A t - # Kfc * T »Kt 

* 6 4 6 . 

y >^ISll©0±<5!)<D M 4 fc If X h 

>ffl8in3fcBrSXJP?fc£fc^* K 20A M £ 7 ;U 

* ** -c 7& # L . *©T*®y:/^«ii*Stfbr* 

h>*#30B£-#tt{:f&^Lfc^®T*&<5. 
Ht^*; K30AI* K 148U lb©^.ffi 

* , ^CDT^(7)e7.h>^ # 30B& <fc l J ffi I: '> 



i: G3 H Iff ft L . if * h >#<*30Bi: ©/ffltttt© 
hf* h >*#30Bli 3r/f2H£0J tH«i:SKl/ 

a**»«rfflv^Tffit^TttS!a<i:Lfc«rE^y k 

30A fc-*ttKX&*rt»*ff5*i:j:y»#L 

ru^i 1 , * h >ii$i3fl!i(D&tf E8®J1# 
x * * a X ft tt i: ^ n « , \£ z h t 

^J:Et8J»* s «tfi5tL*^ hf^7> KM* t? 

a«kfi*tt<D^^ K30A-e»**nr ^6 3*i:flt 

<: w e a * ffi ^ a* a c a » a* a* 300 'c jh ± 
^ JSft 2 ® © * ^ A # 4 tf X h > i © m ^ ^ fig 
t * s . 

MciiAlftS, w * « % u y h 25-c - « « c: 
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fiP *> ffiE * ? K 4 0 A ti > iu E tT X K > 1 1 »J > ^ 

« 4K * ft L , *0ifia*T*{:fiiB-f5&B»» 
tt»JB«»*&ft*tf* h >##4 0B(D j£ ft i *J 
fi * <: <MC # L T * , UTSa 7 K40A fc 
kfx h >*fc40BflflfcU 9 7 8(b) (C) i:« 
tm:, a»e*fe04*®y** mi*-* 

ttCllSLo-DKy^Cy h $ 4 1 a £ X K > H & 

i3©*aB«is -ejSRts :ni: 

J: « v K 4 0 A {93 1: fi & L E IS $ # * v K 41 

h >##4QB±fc^ftffc £ * 5 pT|g i; ft y % 
A>yMOAfc»»fl;iF*fc»*0l» * * § H ft 

di**fc*i:* mifa^y K40A 

*t?i. :ni:i'jA^ moa «cej»LfcEtS 



JJCflf 4-214979(9) 

■fcfcy, X kf X h V**40B±*^fc« $ * S * 
i« pf S6 C ft , ^7 K 40 A tW$<t2iktz®£<D 

ex h >50l±t»E» 1 S«« t WfcllCOPNA « 

s;>i:«»t4o%a^ufcjafi*r»fc-*«*L 

r j* S ft * |9Et;it^ n * <D ft E B ± i: , 
f x h y y > trmsit . exh>e>f?A^cot: 

f L r « tt y >^fc51l**0»rB^tt*±7S8 

Katf«fflffl»«:iE»yr2)«ft<wffi3© ! J s *^ 

ft U , f h>l 
Bt:»LBfl*i:»rt1-S0'(?ttft< C^?^i: 

£> ffi ± t: fi IB * 5 <fc -5 

*^»*.ft£tfxh>l ± M B ± T # 3u 12 y > 
^ m 5 It: J: y # Br £ ft 6 # ft < buE-0>E3S«± 



5i©tt IBB* t ff -a r ^ s . 

#fc*T±T««fttffll#ffli*B*yta*ft< 
$Tffi*§^#S:ftL. *LT*CD¥ffi7&tttt&y> 

^5t«rBy>y»5n:«*/EiBB»**fclB 
ii tt E y > $f * si * h # i; ft a J: 5 i: £ , * 

fl«0£^n5a*g&Ey>^l*51(D*l«i::£o*> 

* L T ft E tf X h > IK fcf X h > y > 7 5 £ 

iuEBnOffift520> BEfiglS ( ± X 

t - s* 1 1: & « r a * t * y > * 2 i: £ x h > so 

* & * & . 

A» * SIR ffiU: J: n ii , kf X K > 0 IS ISO © fi 52 

# . E«xsi*i:s'y:/*2fc«* , r**-f K x 

7 X K fflJ20t: fi IB It ^ -6 A C > V 4 K X 7 X h 
B20littEftmflPfi52t*t/£x h >50Effi| * 
TtfitSft, *LTtTxh>y>^5tt»*filC 



lit 5$^, KBrassfi52-e*0£i* dbso 

^ttB«#*nt^6»i:, KKNII!52*SA£ 
-f-&rt«P3tffcTx K > 50 1 £ X h>y>^5fc0 
HQ V IB A ii3 X ^ . 

HE*-f K x 7 x h»S t -S' 
©Wfi*eti, tf x h >50t ^> y > tin w l 
t ^ s i J , *©ai^T?ttBuEt:x h > y > ^ sa< 
s/ y >^2ist:rt8Lt^5 tioc, k y > ^ 

«51<7)Kra3SPfi52i:fx h>y>^©H-&-&Cfe 
ft y , »S/-^Ri«ILtlHES"J>y2i« 

« i: iS A L © H > fJ -C- . ftEEffi*0*£(i 
kf x h > 50JL B «i: E « a fll * E r * » i: ^ 5 
>^lft7©la!IE*lRl*<4!Hiy©»^«:i£a!l(:^-f 

k x 3 x h m s T - s' t a< # ft -r a # . 
Esa<D»^{±SuEEJS«^^fty, ssii 
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• £ t± ;& W i: F^x hJSj-S'^SSt 

HBEBBBaB^liBBtt******** 1 
fcufcfci: fcx I s >*W©*fiWI*ttCOPNA bub 

Ufh57^^nx^l/> ( PTFE) ^ffiliiK 

a«Lfcte0B««n?* -&E*gtfttf>&£(i&£ 

EBtf*h:/c**y, z0KXKj&xa':&tt 
6 * -f FX7^ hWSt-S^ttSJUliCfiin 
KX 7 7, h IS S t - S'tt 180* ffit^aiHCffi 

a t a * \z « a . 

Ttt«B y > *«5ia,sib* ±t »:-*» i* a * 



»BB¥ 4-214970(10) 

£ C , tt 'J > $r&51A,51B* 180' »»i:R<i t 
**HuI2BB«fcH«i:JBtfLfcfc:x h > y > ^ 
5A.5B*** $ ir £ . 

C CD & & , 0J*tfa&{WcD!&£Zmi$ ( B 1 1 B 
A 3£ & ) TliM^'J>jr5A|01f'f K X 7 X 
h W53A*« S/- ti, iKJKfl cOEtSXgfc (SB 11 
BB»l)i:ttt*> K'J>^5B«(Dt^ FX 7 
x h & 53B# 5/ - ;U * n * * * ft y , JSli: Lt 

KaxstEJSxsofgnoxs-ctiKHfti/- 
;u «t |g fc * § . 

r&9J cd&& j 

j£i±ffi«t^Jn<*»i»!gi:j:ntf % & £ ft 

*X»B0E«»':$^T*3rBT?*>r>Jfc±BB 

*J§nfcEBBtf*rBfc*y, ^F^lill: 
i: Ktti:J:*SttB0>»rt 
\i J: * ffi 9 <*> J& ft ft M K k' x K>0»*tt#* 
#< ifiiit5ii:«i:ft«l©tt B ii:i;'3t«8i& t 



«y->>T7->x^RT«gi:4y. a* u y ^ e $8 

£EI8«/E&«£&£T*¥!fJ**. 

fc £ » « IB 4: , qtffi/^^^t^Sr^H^, t 

^jCAnifEmrfttantrstrx s > e s ah <d d 
& a & * # b t , Mu©rt'>4< ai'>';>^ 
a Effl»6B»t*fl-c, ^ 
x h>B»*7*$«0» 12 y & & m 

Cy*E«»*tfttTt**tf&<fffitiBv>Effi 

wfcsacfoftft-cftin^ttya^nifc^krx 

£ x hvftjg&tftfx h>?l^©iaifij|i:is 
&g±#£J¥A-5::£:-efc:x b yoxm^'giiQ 

0fcv*BBi*atittEffi«*BBT5*#dS*a. 



xan^ic^jhi, us * ft e f x h > ■; > ^ 

. 0) B «J .it tf> * LTttU-r*BW*Pftlit'X h>i 
*t:-^i:|fijc^nti^/;*i:, « B » T 

^«ffli:iy»oT4C*ttd*a5, ft ft i: S o t 

i95E*fc#i¥ * lift L ft * • 
« CD a + <D m ft * I" . 

* * r k a a * % 2®t±m \ %®o%mwc&z> 
B*ftx&SEaft®sBtt«**?ffBBt % 

fewTRBB. B 4 G&K SI5l2&tf3§6ElE±^-f 
ftt>B2fcHG>**0>£B0JKffi<5fcrx h > ^ 

B70l±te©Slifi0Jtifc*b'xN>S:*L (a) 
(£ * 0r g E , ( b ) a JE S B . ( c ) it ( b ) CD 
a - a • & ® @ -e * . 
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*a &r ® 12 > m $ <» 

©B«B'«»rffiBI'Cfc* . 
(2 (A) li & (BJ s> 



ft a I a «: , ( B ) ti * 



«ia : &m± sis s ^ 



»BI¥4-214R70(11) 
g 1 121 



/4A 



3C 




s 2 a 




x 
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1*181 ¥4-214970(12) 




SB 8 El 
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BBS! ¥4-214970(13) 
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»GI¥ 4-214379 (14) 




f H H IE I 

?^2^^fffIH 1 0 8 8 3 7 f 

2 , ftE <D£ » 

3 , *S IE £ T h f 

k co no a ftSFitsu a 

««( ft*) gEH&g»X£t**£tt 
4, tt*£ATl04 TEL 3552-2544 

&?k IIS^^EATi 4T§10£ 1# 
ft« (8302) #g± fc&I^ ^ 

¥i« 3 ^ 1 0 3 8 B 0 j 

6 , IS IE tf> ft* 

i ) « m s cd rsi9«)fB*tcRQj <*> w 

7 , ft IE CD ft g 

119^3 8M1 9 'n i ft £ & 2 0 'a § ft $ 

CD 



r i± * »r E B , < b ) (i £ ffi EL ( c ) (i ( b ) 
<n A - A' & 0r g 0 ? S . J 

r tt ¥ K i§ ffl . (b)ttajBat*OA-A'« 

Wr m @ r- * 2> . j 



